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Arguing  organic  vs.  conventional  land  use  is broadly  discussed  in  research  papers,  political  discourse,
and  even  more  practical  issues  at farm  level.  In  macroeconomic  approach,  the  dilemma  is  that  intensive
agriculture  that  utilizes  large quantities  of  inputs  made  it possible  to  grow  enough  food  to  meet  the cur-
rent  global  needs,  but  this  way  of  land  use  leads  to environmental  damage  and  degradation  of ecosystem
services.  In  microeconomic  approach,  the  dilemma  is  whether  is more  proﬁtable  for a farm  to  convert
conventional  crops  to organic  ones.  This  article  aims  to  undertake  this  approach  with respect  to one case
study  carried  out in North-West  Romania,  to a farm  of  450 ha  of  cereals:  wheat,  corn,  sunﬂower  and  soy-fﬁciency
arm conversion
upplementary payment
beans.  Its  conclusions  may  not  be  representative  for  all  organic  conversions,  but  the  ﬁndings  are relevant
at  a time  of debate  over  changing  land  use and  crops  structure  of farms.  The  study  indicates  that  the
economic  efﬁciency  is  slightly  higher  in organic  system  compared  to conventional.  The  attractiveness
of  the  sector  made  farmers  to convert  part  of  their  land  to  organic  farming,  as  shown  the statistics  of
accelerated  growth  of  area  under  organic  farming  in  the  last  years  in Romania.
© 2015  The  Authors.  Published  by Elsevier  Ltd.  This  is an  open  access  article  under  the  CC  BY-NC-NDntroduction and background
Organic farming is a form of agriculture that uses fertilizers and
esticides (which include herbicides, insecticides and fungicides)
f they are considered natural (such as bone meal from animals),
ut it excludes or strictly limits the use of various methods, includ-
ng synthetic petrochemical fertilizers and pesticides; plant growth
egulators such as hormones; antibiotic use in livestock; genetically
odiﬁed organisms; etc. (European Commission, 2014). Conse-
uently, it relies on techniques such as crop rotation, green manure,
ompost, and biological pest control (European Commission, 2014).
According to Gold (2007), the USDA National Organic Stan-
ards Board deﬁnes organic agriculture as an ecological production
anagement system that promotes and enhances biodiversity, bio-
ogical cycles and soil biological activity. It is based on minimal
se of off-farm inputs and on management practices that restore,
aintain and enhance ecological harmony.
This article aims to investigate whether is more proﬁtable for
 farm to convert conventional crops to organic ones in context of
he new inland agricultural paradigm changes. In this context the
∗ Corresponding author. Tel.: +40 721146587; fax: +40 721146587.
E-mail address: andrei jeanvasile@yahoo.com (A.J. Vasile).
ttp://dx.doi.org/10.1016/j.landusepol.2015.02.012
264-8377/© 2015 The Authors. Published by Elsevier Ltd. This is an open access article unlicense  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
leading argue of the current research is to establish the optimal
area converted under organic wheat that brings the optimal proﬁt
for farmer.
In order to achieve answer to these questions, a case study is
carried out in North-West part of Romania, in Satu-Mare County,
for a farm of 450 ha of cereals, mainly consists of: wheat, corn, sun-
ﬂower and soybeans. Starting from previous framework as (Gruia,
1998; Rusu et al., 2005; Subic et al., 2010; Dobre et al., 2011; Turek-
Rahoveanu et al., 2011; Manescu and Dobre, 2012; Soproni et al.,
2012; Andrei et al., 2013) carried on in order to test and conﬁrming
the viability of agricultural investments for diversifying the valu-
ing of inland agricultural potential, in this research it was  developed
and adapted a methodology for testing the economic efﬁciency of
converting the conventional agricultural productions structures to
organic.
The assessment of the main economic indicators for under-
standing the organic farming efﬁciency against to conventional
agricultural systems was  developed among time in numerous
researches as: (Girardin et al., 1999; Rigby et al., 2001; Van der
Werf and Petit, 2002; Halberg et al., 2005; Halberg, 2012). For estab-
lishing the opportunity and the advantageousness of conventional
farming to organic conversion some of the most representative
indicators were computed and analyzed. So in this study, the efﬁ-
ciency of farm’s economical activity was  estimated by computing
der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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 range of representative indicators, as: technical endowment,
abour productivity, average and total production, total and per
ectare revenues and expenditure, structure of costs, total and per
ectare proﬁt, rate of return. These indicators are representative
or the farm under analysis, because it has associative form and,
s such, it can be considered as enterprise, in those regarding the
arket relationship, accounting system, workforce, functional and
perational management. As comparison, in literature aspects as
odelling tail behaviour of returns (Makhwiting et al., 2014) or
nalysis regarding the evidence and sources of momentum proﬁts
Misra and Mohapatra, 2014) are often used for in implementing
he business decision.
In recent years, numerous studies referring to conventional con-
ersion to organic farming have been carried out, with different
utcomes. Patil et al. (2012) compared the economic and environ-
ental sustainability of conventional agricultural activities with
rganic agricultural activities. The study addresses the differences
etween conventional farming and organic farming activities in
erms of economic (i.e. yields, input costs, net returns) and envi-
onmental (i.e. nutrient loss, nutrient balance, water use, biocide
ndex) indicators in two regions of India. The main results show
hat organic farming has potential to increase net returns, reduce
he risks of crop failure and reduce environmental impacts. How-
ver, these advantages are shown to be site-dependent and organic
arming might lead to soil nutrient depletion and decreasing yields,
f the livestock density and manure production is insufﬁcient. Karali
t al. (2011) present a novel approach to the analysis of rural land
se/cover change that integrates agent-based models with a multi-
hase social survey. The study (Karali et al., 2011) underlines the
uman dimension of land use; ﬁndings from model’s application to
 farming area in Switzerland are used as an illustrative example to
upport the argument for the need to obtain insights into human
ecision-making processes and their complex interactions with the
ocale-speciﬁc environment.
In another study, Goewie (2002) reveals the challenges that
rganic sector currently faces and the opportunities and the threats
hat are expected to confront organic production in the coming
ears. In the author’s reasoning, the success of organic produc-
ion is based on producers who are well motivated about their
oles in society at large. These producers need to be empowered
nd therefore enabled to put their holistic views into practice, and
how a strong will in terms of organizing their know-how and sup-
orting information networks according to their own  criteria. The
uture success of organic agriculture will be determined above all
y consumer demands. In another studies, researchers (Morgan and
urdoch, 2000) examine the distribution of economic knowledge
ithin two food chains: the conventional food chain, which relies
n intensive inputs into the food production process, and thus tends
o distribute knowledge towards input suppliers, and the organic
ood supply chain, which distributes knowledge back towards the
arm as farmers must relocalise their understandings of the produc-
ion process. In a previous research Cobb et al. (1999) studied the
hanges in soil conditions, biodiversity and socio-economic welfare
inked to the conversion from non-organic to organic production.
he main ﬁndings show that there are deﬁnite environmental and
conomic advantages arising from organic agriculture that are not
ully reﬂected in the present pattern of agricultural incentives in
K. The study also showed that variations in farm management
ractice strongly inﬂuence the notion of on-farm and off-farm envi-
onmental consequences. On the other hand Vidal et al. (2013)
tudied agricultural efﬁciency, comparing organic wine farms with
onventional ones.In literature, numerous studies have reviled the advantages of
romoting organic agriculture in valuing the inland agricultural
otential. As Pretty (1995), Singh (2000), Altieri (2002), Rasul and
hapa (2004), Bengtsson et al. (2005), and Eickhout et al. (2007)icy 46 (2015) 258–266 259
argue not only the most visible advantages of the organic agri-
culture could be highlighted: conserving soil and water resources,
improving soil and water quality, enhancing diversity, sustaining
yield, producing quality products, natural pest control with less
environmental pollution, but also numerous disadvantages: labour
intensive, needs constant attention and skills, needs abundance
of natural input material, and in transition periods (two years for
arable crops) often yield reductions occur (Prasad, 2005). Debates
organic vs. conventional are discussed in what follows.
Worldwide, the organic vs. conventional farming had gener-
ated great debates. On the one hand, Smil (2000) considers that
intensive agriculture that utilizes large quantities of inputs in the
form of fertilizers, pesticide, labour and capital made it possible to
grow enough food to meet the current global needs. On the other
hand, these practices made agriculture a major driver of land use
change (Goldewijk and Ramankutty, 2004; UNEP, 2005), leading to
environmental damage and degradation of several ecosystem ser-
vices. The main goal expressed by United Nation is to meet the food
demands of a growing population to achieve Millennium Develop-
ment Goals (MDGs) by 2015 that include the eradication of hunger
(UN, 2005) and yet maintain and enhance the productivity of agri-
cultural systems (UN, 1992). It seems that food security and organic
farming drive to totally different land uses: one is intensive and the
other one is extensive.
Conventional farming is the model of intensive or produc-
tivist agriculture, issued in 40, with its main features (Morgan
and Murdoch, 2000): economic and strategic rationale, political
commitment and administrative authority, technological innova-
tion aimed at increasing output and productivity. Farmers were
expected to maximize efﬁciency and maximize value for taxpay-
ers’ money. The keyword in conventional agriculture is efﬁciency,
as a result of high yield due to high allocation of factors: machiner-
ies, pesticides, fertilizers, selected seeds, etc. With the widespread
use of chemicals however, the relationship between the farm and
the local ecosystem was to some considerable extent disrupted.
Largely, productivity is achieved due to the use of chemicals in
combating both weeds and pests and in fertilizing the crops. But
chemicals’ use harms environment and ecological systems, and,
furthermore, human health. These are the reasons why  organic
farming becomes an alternative to the conventional one.
“Organic farming is considered a remarkable phenomenon,
because it originated without the support of government, scien-
tiﬁc institutions, extension services or special legislation. From the
outset, organic producers were people acting upon an inner urge,
passion, courage, perseverance and team spirit. Already at an early
stage they saw disadvantages in the use of synthetic chemicals and
therefore maintained traditional methods such as crop rotation and
organic manuring – methods that they considered trustworthy”
(Goewie, 2002).
Organic agriculture generates many advantages (environmen-
tal, social and economic) associated with a change of direction
towards a more sustainable agricultural future (Cobb et al., 1999)
and with food health and safety (Dyson, 1996). It is based on crops’
rotation and it follows the rhythms of nature.
In this research, organic agriculture is consider as one variant of
sustainable agriculture and not the only possible substitute for con-
ventional farming, because a total conversion of a farm to organic
agriculture puts pressure to proﬁtability.
Increasing concerns about food security in least developed
and developing countries require a wide range of sustainable
agricultural practices (combining some organic and conventional
practices) to fulﬁl the food demand of a growing population
(Ericksen et al., 2009). There are some characteristics of organic
farming that make it an advantageous direction of land use: it
offers great potential to develop low cost, low input, locally avail-
able eco-technologies to produce food and ﬁbber (Badgley et al.,
260 A.J. Vasile et al. / Land Use Policy 46 (2015) 258–266
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007), without causing damage to human health and the environ-
ent (UN, 2008). Another advantageous feature is that this type
f ecological knowledge can be easily transferred to small-scale
arms in least developed and developing countries where the need
s much higher due to non-availability of other high input and costly
esources (Sandhu et al., 2010).
olicy measures for promoting organic farming in Romania
Agricultural policies contain instruments for enhancing farm
ustainability and promote organic production. The new European
gricultural framework 2014–2020 develops a massive change of
aradigms, including organic and sustainable agriculture. As it
as argued in previous studies (Andrei and Darvasi, 2012; Andrei
nd Dusmanescu, 2012), valuing the inland agricultural potential
equires an integrative approach to massive issues starting to rural
ourism (Andrei et al., 2014), or approaches regarding the food
ecurity and developing the sustainable agriculture (Istudor et al.,
014) and farmers’ perception on patient protection (Boubacar and
oster, 2014) or reviling models of economic growth (Gheorghe,
014).
The European Union is committed in principle to promoting sus-
ainable agriculture in its Common Agricultural Policy (CAP). This
s one objective of the Articles 2 and 3c of the Treaty of Amster-
am (Haigh, 1998). These require the European Union to “promote
armonious, balanced and sustainable development of economic
ctivities. . .a  high level of protection and improvement of the
uality of the environment (Article 2)”, and that “environmental
rotection requirements must be integrated into the deﬁnition and
mplementation of community activities and policies, in particular
ith a view to promoting sustainable development” (Article 3c)
European Commission, 2010)
As member state of the European Union, Romania implements
he Common Agricultural Policy and, as such, the principle of
romoting sustainable agriculture. The latter involves not only
igh economical outputs, but also environmental and social issues.
herefore, speciﬁc measures and subsidies for encouraging organic
arming are provided.
According to European Union and national legislation, the tran-
ition from conventional to organic production pass through a
eriod named conversion. Regulation CE 834/2007, in art.2 (h)
eﬁnes “conversion” as “transition from conventional agriculture
o ecological in a period of time in which provisions of organic pro-
uction are applied”. Also in the same document it is speciﬁed the
eriod of conversion1 for annual crops is two years.
1 According to Art.17, of the Regulation CE 834/2007, the process of conversion to
rganic agriculture means (...) abandonment of the application of chemicals, farms’ic agriculture in Romania, 2006–2012.
Romania, as member state of the European Union, beneﬁts of
European Funds of 4,098,000 D through the European Agricultural
Guarantee Fund. The ﬁnancial allotments are distributed among
the potential beneﬁciaries taking into account both the type of the
farm and the area converted into organic, by using certain crite-
ria. Among these criteria and in accordance to inland regulations
(Governmental Decision no.759/2010), the farms of vegetal and
animal production receive speciﬁc aids, if they are registered in
organic agriculture system and if their farms are in the period of
conversion from conventional to organic agriculture. In this con-
text, the aid allotments vary by farm size as: 0.30–5 ha, 540 D ;
5.1–20 ha, 611.43 D ; and for areas above 21 ha the aid is 510 D . The
CAP and inland ﬁnancial allotment support has a major impact in
increasing the organic agriculture potential in attracting new pro-
ducers and conversing classical agricultural areas to organic ones.
In this context, mentioning the ﬁnancial support amounts and farm
characteristics is relevant in carrying out this research. Also these
instruments are taken into consideration in the case study, when
elaborating scenarios of converting the farm from its conventional
system to the organic one.
Current status of organic agriculture in Romania
Organic farming emerged in Europe as a result of diseases
caused by products containing contaminants (dioxin, thread-
worms, Salmonella,  E. coli, etc.) and of lack of trust of population in
measures regarding food safety. As more episodes of illness were
caused by technologies of intensive industrial production based on
over-fertilizing agricultural land, by using stimulators (antibiotics,
hormones, etc.) in animal nutrition, a new approach emerged. It
has turned into a movement in Europe, and worldwide, to obtain
agricultural products through environmental friendly methods and
food products through clean technologies.
The basic idea of organic production is high quality of natural
products. Quality stands for the ﬁrst place, while quantity and yields
occupy secondary places. Lower yields of organic crops are compen-
sated by higher prices of organic products, resulting in consumers’
willingness to pay more money for safer and natural products.
The businesses seemed to be proﬁtable, thus specialized pro-
ducers began to emerge in Romania. Fig. 1 shows that the number
of ﬁrms registered in organic agriculture in Romania sharply
increased from 2006 to 2012, from 3409 operators to 15,544 oper-
ators (4.55 times). This dynamic demonstrates the attractiveness
of organic sector and its potential of development, in the current
adaptation to the natural biological circuit of vegetal and/or animal production,
investments for changes and adjustments.
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tage of Romanian agriculture transformations for achieving per-
ormances.
Worldwide, almost 31 million hectares are used for organic pro-
uction (practiced in over 633,890 farms) representing 0.7% of total
gricultural land (Ion, 2011). Seven of the top ten countries of the
orld, ranked by percentage of agricultural land worked in the
cological system, is the European Union. As seen in ofﬁcial pub-
ications of European Commission (European Commission, 2010),
in 2008 it is estimated that there were about 197,000 holdings
nvolved in the organic sector in the EU-27, i.e. 2.9% of all hold-
ngs in the EU-15 (comparison with the total number of holdings
n 2007 according to the Farm Structure Survey) but a mere 0.6%
n the EU-12 (where the total number of farms is largely inﬂated
y very large numbers of small farms, in Poland and Romania in
articular)” (European Commission, 2010) (Fig. 2).
In Romania, the area under organic agriculture cultivated with
rable crops increased 3.8 times from 2006 to 2012, from 45,605 ha
o 174,644 ha. The total area of arable land is 9,352,000 ha (NIS,
012). The share of organic arable land in total arable land is 1.86%,
ess than the average share in European Union countries, where, in
008, the area under organic farming accounted for 4.3% of utilized
gricultural area in the EU-27 (European Commission, 2010).
Pastures and hayﬁelds under organic farming doubled in the
eriod analyzed, from 51,200 ha to 105,835 ha. The total area under
astures and hayﬁelds is 4,831,200 ha (NIS, 2012), the organic sys-
em accounting for 2.2%. The area under organic farming with
rchards and vineyards increased from 294 ha in 2006 to 7781 ha
n 2012 (26 times). The total area under orchards and vineyards is
07,400 ha, organic system representing 1.9%. As it is in Fig. 1, the
umber of specialized producers increased. They offer distinctly
abelled products, traded at higher prices.
As a result of data analysis, in Romania, organic sector has
nsigniﬁcant weight in agro-food system, in those regarding
0%
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Fig. 3. Evolution of land crops
ource: Authors’ own  computation based on ﬁeld research. agriculture in Romania, 2006–2012.
agricultural area. However, accelerated growth of area under
organic farming in the last years shows the high potential of devel-
opment organic businesses in Romania. The attractiveness of the
sector made farmers to convert part of their land to organic farming.
Taking into account all the considerations above, agriculture must
provide enough food to feed the growing world population, but it
needs new mechanisms and policies to maintain and enhance farm-
ing sustainability without compromising yields. Such measures and
instruments are discussed further.
Material and methods
In this research it was considered a Romanian agricultural
farm from Northwest Region which has under exploitation 452 ha
of agricultural area with main object of activity production and
marketing of grain and oilseeds. For analyzing the efﬁciency of con-
ventional farm and the perspective of conversion gradually an area
of 20 ha to organic, three scenarios have been developed. The farm
has been chosen for research because it has a major inﬂuence in
local community, high degree of farm technical endowment and
appropriate structure of production.
In this case, the farm has the whole agricultural machinery
needed for developing agricultural services: two  harvesters, six
tractors, one seeder, and one sprayer, plough and combine har-
vester. The average area per tractor is 113 ha. Workforce consists of
ten persons, of which two in management and eight in production.
The labour productivity is 47,784 D /person, in 2013. As concerning
the structure of production, the farm has a relatively simple struc-
ture consisting in cereals and oilseeds: wheat, maize, sunﬂower,
and soybean for which the land allocation is shown in Fig. 3.
Taking into account the crops’ shares in total area, cereals
account for 81.6% and oilseeds for 18.4%. The structure is well bal-
anced, if the rational use of land (in terms of achieving crop rotation,
Sunflower Soy bean
2 2013
’ allocation, 2011–2013.
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specially the requirements of practicing organic farming) is con-
idered, and economic factors (high demand for these products)
nd social ones (represented by the fact that Romanian has long
radition in the cultivation of cereals and oil plants).
As regards the average production, signiﬁcant results can be
oticed (Fig. 4). Both cereals and oilseeds have higher yields,
ompared to the national average. For example, in 2012, the last sta-
istical year, the national average yield for wheat is 2.6 t/ha (MARD,
014), and the farm achieved 4.6 t/ha. Moderate inﬂexions in pro-
uction can be noticed, but they are not signiﬁcant, except maize,
n 2013, when yield is much more below the level obtained in
011 and 2012 (4 t/ha compared to 7.8 t/ha, respectively 7 t/ha).
s regards total production, it increased to wheat and decreased to
aize and soybeans. The dominant cause of production oscillation
s area cultivated and not yields for each crop.
Production factors (inputs) have been purchased from outside
he farm: chemical fertilizers, pesticides, fuels and seed. Their use in
he production process generates signiﬁcant variable costs affect-
ng the overall level of production cost and total expenditure.
onsidering the nature of the factors of production, the struc-
ure of their expenditure was maintained during the period under
nalysis: 35.7% chemical fertilizer, pesticide 14.5%, fuels 27.6% and
eeds 22.2%. Besides these, the structure of expenditures includes:
xpenses of labour (13.6% for wheat crop, 15.9% for maize crop,
.5% for sunﬂower crop and 16.7% for soybean crop), rent expenses
17.8% wheat, 11.2% for maize and 7.9% for sunﬂower).
Considering the type of crop, the structural spending has dif-
erent weights: 39.1% wheat, 37.2% maize, 19.1% sunﬂower and
.6% soybean. Total expenditure on farm level tend to increase,
esulting of input price growth, which is evident for Romanian agri-
ulture, where lack of organizational support is identiﬁed upstream
o ﬁnancially support farmers.
The farm revenues, generated from the sale of grain and oilseed
rops, have oscillatory trend by product, determined, mainly, by
he selling price variation. The same situation for the whole activity
able 1
roduction sold, prices and revenues (t, D /t, D ).
Speciﬁcation 2011 2012
Production sold Price Value Prod
Wheat 681.6 281.8 192,087 830
Maize 1348 143.2 193,009 1265
Total  revenues from cereals sales – – 385,096 –
Sunﬂower 105.6 795.5 84,000 162
Soybean 124.2 227.3 28,227 58
Total  revenues from oilseeds – – 112,227 –
Total  revenues – – 497,392 –
ource: Authors’ own  computations based on farm records.oduction, 2011–2013 (Kg/ha).
can be noticed. By product, important contributions have cereals,
whose large area (extensive character) and relatively higher pro-
duction compared to oilseed have led to a higher share in total
income (Table 1). Economical results, by crops and in dynamic, are
presented in Table 5, the budget of revenues and expenditure. Sig-
niﬁcant variation of rate of proﬁt can be noticed. This is a result of
market instability, as refers to prices and supply and demand bal-
ance. In 2013, the economic activity recovers and results seem to
strengthen.For assessing economical efﬁciency of the new struc-
ture of production that includes organic wheat, the revenues and
expenditure per hectare are needed. Previous research (Manescu
and Dobre, 2012) shows that expenditure per hectare for organic
wheat are 1000 D /ha, and revenues per hectare are 1100 D /ha. It
results a level of proﬁt of 100 D /ha. Also, revenues and expendi-
tures for crops that farmer already cultivates must be considered
for assessing economic efﬁciency of the new structure of produc-
tion. Expenditure and revenues per hectare have been calculated as
simple arithmetic average of their levels in the period 2011–2013,
because, as shows other studies (Soproni et al., 2009), one single
year is not relevant for economic results in agriculture, as long as
yields are signiﬁcantly inﬂuenced by weather conditions and prod-
ucts’ prices and, as such, farm revenues, are dependent on market
demand.
Results and discussions
The weaknesses identiﬁed in analysis of economical activity of
the farm drives to the need of changing the structure of production,
towards more efﬁcient crops. Furthermore, changes in structure of
production should be made, considering the conversion to organic
farming. For developing scenarios of conversion, ﬁnancial aids paid
by state, in accordance with agricultural policy measures, should be
taken into consideration. A farmer who  decides to convert part of its
area to organic farming receives supplementary payments, depend-
ing on the area under conversion. Potential scenarios of conversion
 2013
uction sold Price Value Production sold Price Value
 220.5 182,977.3 745 250 186,250
 159.1 201,250 712.5 265.9 189,460.2
 – 384,227.3 – – 375,710.2
.3 545.5 88,527.27 262.4 454.5 119,272.7
.8 386.4 22,718.18 82 431.8 35,409.09
 – 111,245.5 – – 154,681.8
 – 495,472.7 – – 530,392
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Table  2
Structure of production, expenditure, revenues and proﬁt for module with 5 ha of organic wheat.
Crop Area Expenditure Revenues Proﬁt
ha % D /ha D % D /ha D % D /ha D %
Wheat (conv.) 180 39.8 990 178,200 38.3 1039 187,020 35.8 49 8820 15.3
Wheat organic 5 1.1 1000 5000 1.1 1100 5500 1.1 100 500 0.9
Maize 184 40.7 929 170,936 36.8 1065 195,960 37.5 136 25,024 43.3
Sunﬂower 46 10.2 2079 95,634 20.6 2302 105,892 20.3 223 10,258 17.8
Soybean 37 8.2 415 15,355 3.3 771 28,527 5.5 356 13,172 22.8
Supplementary payment 540
Total  (after the ﬁrst two years of conversion) 452 100 – 465,125 100 – 522,899 100 – 57,814 100
Total  (in the ﬁrst two years of conversion) 460,125 517,939 57,814
Source: Authors’ own  computations.
Table 3
Structure of production, expenditure, revenues and proﬁt for module with 10 ha of organic wheat.
Crop Area Expenditure Revenues Proﬁt
ha % D /ha D % D /ha D % D /ha D %
Wheat (conv.) 175 38.7 990 173,250 37.2 1039 181,825 34.8 49 8575 14.8
Wheat organic 10 2.2 1000 10,000 2.1 1100 11,000 2.1 100 1000 1.7
Maize 184 40.7 929 170,936 36.7 1065 195,960 37.5 136 25,024 43.1
Sunﬂower 46 10.2 2079 95,634 20.6 2302 105,892 20.2 223 10,258 17.7
Soybean 37 8.2 415 15,355 3.3 771 28,527 5.5 356 13,172 22.7
Supplementary payment 611.43
Total  (after the ﬁrst two years of conversion) 452 100 – 465,175 100 – 523,204 100 – 58,029 100
55,175
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re 5 ha, 10 ha and 20 ha, because the supplementary aids received
y farmers vary within these ranges. The areas above 20 ha have not
een considered, because higher production of organic wheat needs
o be sold on a market which is not enough developed in Romania
nd where the farmer does not hold commercial relationships with
otential clients. This is the reason why more than 20 ha, and, as
uch, almost 44 t of organic wheat, seems to be risky to consider.
During the research three scenarios have been developed, as
ollows. First scenario takes into account conversion to 5 ha under
rganic wheat (Table 2). The 5 ha agricultural land is the upper
imit of the range where farmers receive 540 D for conversion.
he second scenario takes 10 ha under organic wheat (Table 3).
he 10 ha agricultural land is the middle of the second range of
he supplementary payment of 611.43 D .Considering the third sce-
ario, 20 ha of wheat is converted from conventional to organic
roduction (Table 4). 20 ha is the upper limit of the range where
armers receive 611.43 D for conversion.The three scenarios have
een developed starting from the following common elements:
ntroduction of organic wheat within the structure of production,
otal existing area of farm, maintenance of other cultures in the
tructure, income, expenditure and, obviously, proﬁt per hectare.
hat distinguishes them are: share of organic wheat in total area,
nd its related additional payments, and economic results obtained
uring and after the conversion period.
able 4
tructure of production, expenditure, revenues and proﬁt for module with 20 ha of organ
Crop Area Expenditure 
ha % D /ha D 
Wheat (conv.) 165 36.5 990 163,35
Wheat organic 20 4.4 1000 20,00
Maize 184 40.7 929 170,93
Sunﬂower 46 10.2 2079 95,63
Soybean 37 8.2 415 15,35
Supplementary payment – 
Total (after the ﬁrst two years of conversion) 452 100 – 465,27
Total  (in the ﬁrst two years of conversion) 445,27
ource: Authors’ own  computations. 512,815 57,640.4
Economic efﬁciency of farm in the ﬁrst two years of conversion
and after the two years of conversion
The economic result (proﬁt rate in particular) has been deter-
mined by the size (module size) for which the forecast has been
made and the state support for creating organic farms or plots of
land transformation through the application of green technologies.
Summarizing, the rates of proﬁt for scenarios considered before are
presented in Fig. 5.
The economic efﬁciency of farm in its new structure shows lin-
ear growth rate of proﬁt. The growth is analyzed in several ways:
(i) For the same period and between periods of conversion and per
module of size;
(ii) Economic results obtained in organic system compared to con-
ventional (organic vs. conventional).
For the same period and between periods of conversion and per
module of sizeIn the ﬁrst two years of conversion, 2014–2016, the rate of proﬁt
has grown, as a result of introducing organic wheat within the
structure of production. This growth is different depending on mod-
ule of size: 12.6% for 5 ha module, 12.7% for 10 ha module and 12.8%
ic wheat.
Revenues Proﬁt
% D /ha D % D /ha D %
0 35.1 1039 171,435 32.7 49 8085 13.8
0 4.3 1100 22,000 4.2 100 2000 3.4
6 36.7 1065 195,960 37.4 136 25,024 42.7
4 20.6 2302 105,892 20.2 223 10,258 17.5
5 3.3 771 28,527 5.4 356 13,172 22.5
611.43
5 100 – 523,814 100 – 58,539 100
5 502,425 57,150.4
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12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
Scenario 1 (5 ha) Scenario 2 (10 ha) Scenario 3 (20 ha)
-
 
%
 -
first two years of conversion after two years of conversion
Fig. 5. Rate of proﬁt for different size of organic conversion.
Source: Authors’ own  computation based on ﬁeld research.
Table 5
Budget of revenues and expenditure, 2011–2013 (D , D /ha).
Speciﬁcation 2011 2012 2013
Wheat Maize Sunﬂower Soybean Wheat Maize Sunﬂower Soybean Wheat Maize Sunﬂower Soybean
Total revenues (D ) 192,087.3 193,009.1 84,000.0 28,227.3 182,977.3 201,250.0 88,527.3 22,718.2 186,250.0 189,460.2 119,272.7 35,409.1
Revenues  per
hectare (D /ha)
1116.8 1128.7 2545.5 409.1 994.4 1037.4 1770.5 946.6 1006.8 1029.7 2592.9 957.0
Expenditure  (D ) 172,527.0 163,260.9 83,836.6 20,297.3 180,437.7 171,684.3 87,939.5 21,431.6 182,945.1 174,070.1 89,161.6 21,729.4
Expenditure  per
hectare (D /ha)
1003.0 954.7 2540.5 294.2 980.6 885.0 1758.8 893.0 988.9 946.0 1938.3 58.4
Proﬁt  (D ) 19,560.2 29,748.2 163.4 7930.0 2539.5 29,565.7 587.7 1286.6 3305.0 15,390.2 30,111.2 13,679.7
Proﬁt  per hectare 113.7 174.0 4.9 114.9 13.8 152.4 11.8 53.6 17.9 83.6 654.6 36.8
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Rate  of proﬁt (%) 11.3 18.2 0.1 39 1.4 
ource: Authors’ own  computations based on farm records.
or 20 ha module. A higher growth of rate of proﬁt from module of
–10 ha can be noticed, compared to the growth of rate of return
rom 10 ha to 20 ha, determined by the level of supplementary pay-
ents sustained by state, which support conversion of smaller agri-
ultural areas to organic farming. As a result, the value of supple-
entary payments is not proportional with area (0.30–5 ha, 540 D ;
.1–20 ha, 611.43 D ; and for areas above 21 ha the aid is 510 D ).
After the two years of conversion (after 2016), for the same mod-
les of size for which scenarios have been elaborated, the rate of
roﬁt is also increasing, from 12.4% for module of 5 ha to 12.6% for
he module of 20 ha, but lower than its level in the ﬁrst two  years
f conversion, as a result of the fact that supplementary aids are
ot paid any more. Thus, ﬁnal economic results are the difference
etween effects (revenues) and effort (expenditure). We  have to
ention that the percentages obtained in the period after conver-
ion (12.4%, 12.5% and 12.6%) were calculated for the year 2013
n terms of costs, average selling prices and production. However,
he amounts of income and spending, and the average production
olume are variables that can lead to changes in the sense of the
ncreasing or decreasing the efﬁciency of the farm.
conomic results obtained in organic system compared to
onventional
The evolutions of the main indicators computed and analyzed
eviles that the decision to convert conventional crop’s area to
rganic is appropriate and it records acceptable levels of efﬁciency.
n important role in adopting the decision to convert is the state
nancial aid allotment for such operations, which highlights the
eed of maintaining the economic stimulus both from the govern-
ent and through the CAP ﬁnancial measures.
During the period 2011–2013, the rate of proﬁt of the business
as 11.8%, with large oscillations of wheat proﬁtability. Moreover,
uring this period, proﬁt of wheat crop recorded the lowest level
mong all cultures (1.4% in 2012 and 1.8% in 2013 compared to17.2 0.66 6 1.8 8.8 33.7 63
other crops: 17.2% and 8.8% to corn and 39.0% and 63% to soybean, in
the same years). As a result, for developing scenarios, these shares
have been considered in respect of increasing efﬁciency. Thus, the
consecutive conversion of the 5, 10 and 20 ha of conventional into
organic one using wheat crop drives to increasing farm’s economic
efﬁciency, expressed by the rate of proﬁt. The latter has increased,
both in the ﬁrst two years of conversion, when ﬁnancial aid has
been allocated by the state, and after this period. In the ﬁrst two
years, the growth will be higher by 0.8% for 5 ha of organic wheat,
respectively 0.9% and 1% for 10 ha and 20 ha. After the conversion
period, it will also rise. The growth will be slower than in the ﬁrst
two years (because of the lack of additional ﬁnancial support of
the state), but it will get, in addition to the year 2013, 0.6%, 0.7%
and 0.8% for 5 ha, 10 ha and, respectively, 20 ha, the corresponding
surfaces for which the scenarios have been developed.
The level of the business proﬁt during 2012–2013 encourages
the farmers to consider promoting more actively organic agricul-
ture against conventional agricultural production systems. Despite
the oscillations of proﬁtability, organic agriculture could be con-
sidered as an actual method for increasing results in valuing the
inland agricultural potential in context of a transitional economy
as Romania continues to be (Table 5).
Conclusions
The recent evolutions of the Romanian agriculture demon-
strates, that, despite the massive changes in land tenure, production
and farm structures, lack of capital investments, reduced levels of
efﬁciency, it is capable to promote organic agriculture as a funda-
mental factor in increasing the capitalization potential. As it was
reviled in recent studies (Ciutacu et al., 2014) between the EU
agricultural and rural development model and Romanian agricul-
ture are still massive dissimilarities which need to be challenged
and overcome. In this context, an analysis regarding the possibility
of promoting organic agriculture in Romania, as alternative and
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nstrument of a better agricultural paradigm, comes to complete
he research panoply in highlighting the opportunities for future
evelopment.
From this perspective, the research had as a primary objective
o investigate whether is more proﬁtable for a farm to convert
onventional crops to organic ones, in actual conditions of inland
griculture developments. So, in a production approach, a ﬁnal
nswer to the research question is that organic wheat brings higher
eturns than conventional one, but when farmers decide how much
f their land to convert to organic farming, they should answer the
uestion whether they can sell the production, and to consider the
arket approach and its opportunity to sell. For Romanian agricul-
ure the process of converting important crop areas from classical to
rganic agriculture may  represent a favourable decision in increas-
ng the rural farmers’ revenues which are constrained to practice
ubsistence farming, due the lack of capital investments and land
ragmentation.
In this regard, the research targeted, in the beginning, the con-
ersion of a part of the total arable land owned, developing the three
cenarios to evaluate the results. The case study has been developed
or wheat crop, cultivated under organic system in surfaces of 5, 10
nd 20 ha. The ﬁndings show that the economic efﬁciency is slightly
igher in organic system compared to conventional. The results are
n accordance to the ﬁndings of other researches (Patil et al., 2012),
hat show that organic farming has potential to increase net returns,
educe the risks of crop failure and reduce environmental impacts.
In a social responsibility approach and ecological knowledge
erspective, organic farming may  be a good business for producers.
he beneﬁcial effects of organic farming to environment must be,
lso, considered. The ﬁndings surprise, also, the fact that organic
arming should be viewed as a technological alternative to conven-
ional agriculture in terms of obtaining performance, and to ensure
ood safety for population. Land use conversion to organic became
n opportunity for those who manage agricultural businesses. The
igh level of land fragmentation and the increasing number of small
arms in Romanian agriculture makes more suitable the organic
arming instead of conventional one. The rural farmers may  choose
rganic agriculture as a viable option. Opportunity is given by the
emand of organic products increasingly desired by consumers.
uture research should investigate organic products’ market and
dentify its trends to see whether organic agricultural products have
otential of development in a larger context of new CAP changing
aradigm. In such conditions, farmers should consider organic land
se as a decision to be taken.
cknowledgements
This paper has been ﬁnancially supported within the project
ntitled “SOCERT. Knowledge society, dynamism through
esearch”, contract number POSDRU/159/1.5/S/132406. This
roject is co-ﬁnanced by European Social Fund through Sec-
oral Operational Programme for Human Resources Development
007–2013. Investing in people!”. The authors wish to thank Vasile
oproni, manager of the farm Terra Sanislau, Satu Mare, Romania,
or providing technical assistance in collecting the economic and
eld data.
eferences
ltieri, M.A., 2002. Agroecology: the science of natural resource management for
poor farmers in marginal environments. Agric. Ecosyst. Environ. 93 (1–3), 1–24,
http://dx.doi.org/10.1016/S0167-8809(02)00085-3.
ndrei, D.R., Gogonea, R.M., Zaharia, M.,  Andrei, J.V., 2014. Is Romanian rural
tourism sustainable? Revealing particularities. Sustainability 6 (12), 8876–8888,
http://dx.doi.org/10.3390/su6128876#sthash.2DduEPxW.dpuf.
ndrei, J.V., Darvasi, D., 2012. Perspectives and challenges in ﬁnancing the new
common agricultural policy: a new paradigm. J. Food Agric. Environ. 10,
904–907.icy 46 (2015) 258–266 265
Andrei, J., Dusmanescu, D., 2012. Some possible effects of common agricultural pol-
icy (CAP) on Romanian agriculture during the 2014–2020 ﬁnancial perspective:
how much does the paradigm really change? In: The 3rd International Sympo-
sium Agrarian Economy and Rural Development – realities and perspectives for
Romania, Bucharest, Romania, October 11–13, pp. 8–14.
Andrei, J., Subic, J., Dusmanescu, D., 2013. Using dynamic programming for optimi-
zing the investment strategy for an agricultural sheep holding: an investment
case  simulation. Aкtyɑльhi проблeми eкоhомiки (4), 252–261.
Badgley, C., Moghtader, J., Quintero, E., Zakem, E., Jahi-Chappell, M.,  Avile’s-
Valzquez, K., Samulon, A., Perfecto, I., 2007. Organic agriculture and the global
food supply. Renew. Agric. Food Syst. 22 (2), 86–108, http://dx.doi.org/10.
1017/S1742170507001640.
Bengtsson, J., Ahnström, J., Weibull, A., 2005. The effects of organic agriculture on
biodiversity and abundance: a meta-analysis. J. Appl. Ecol. 42 (2), 261–269,
http://dx.doi.org/10.1111/j. 1365-2664.2005.01005.x.
Boubacar, I., Foster, S., 2014. Analysis of small business owners’ perception of the
patient protection and affordable care act: evidence from Wisconsin farmers.
Econ. Manag. Financ. Mark. 9 (1), 11–20.
Ciutacu, C., Chivu, L., Andrei, J.V., 2014. Similarities and dissimilarities between
the EU agricultural and rural development model and Romanian agricul-
ture. Challenges and perspectives. Land Use Policy, http://dx.doi.org/10.1016/
j.landusepol.2014.08.009.
Cobb, D., Feber, R., Hopkins, A., Stockdale, L., O’Riordan, T., Clements, B.,
Les  Firbank-Goulding, K., Jarvis, S., Macdonald, D., 1999. Integrating the
environmental and economic consequences of converting to organic agri-
culture: evidence from a case study. Land Use  Policy 16 (4), 207–221,
http://dx.doi.org/10.1016/S0264-8377(99)00023-X.
Dobre, I., Voicu, R., Bran, M.,  2011. The phenomenon of diversifying in production
structure and its impact economic, social and ecologic. J. Qual. – Access Success
12 (121), 171–175.
Dyson, T., 1996. Population and Food: Global Trends and Future Prospects. Rout-
ledge, London, UK, 196 pp.
Eickhout, B., Meijl, H., Tabeau, A., Rheenen, T., 2007. Economic and ecological conse-
quences of four European land use scenarios. Land Use Policy 24 (3), 562–575,
http://dx.doi.org/10.1016/j.landusepol.2006.01.004.
Ericksen, P.J., Ingram, J.S.I., Liverman, D.M., 2009. Food security and global envi-
ronmental change: emerging challenges. Environ. Sci. Policy 12 (4), 373–377,
http://dx.doi.org/10.1016/j.envsci.2009.04.007.
European Commission, Agriculture and Rural Development Department,
2014. What is Organic Farming?, Available in: http://ec.europa.eu/
agriculture/organic/organic-farming/what-is-organic-farming/index en.htm
[10.05.14].
European Commission, Directorate-General for Agriculture and Rural Devel-
opment, 2010. An Analysis of the EU Organic Sector, Available in: http://
ec.europa.eu/agriculture/markets-and-prices/more-reports/pdf/organic 2010
en.pdf [15.02.14].
Gheorghe, H.P., 2014. The Swedish model of economic growth. Econ. Manag. Financ.
Mark. 9 (1), 130–135.
Girardin, P., Bockstaller, C., Werf, H.V.D., 1999. Indicators: tools to evaluate the
environmental impacts of farming systems. J. Sustain. Agric. 13 (4), 5–21,
http://dx.doi.org/10.1300/J064v13n04 03.
Goewie, E.A., 2002. Organic agriculture in the Netherlands; developments and chal-
lenges. NJAS – Wageningen J. Life Sci. 50 (2), 153–169.
Gold, M.V., 2007. Organic Production and Organic Food: Information Access Tools.
Alternative Farming Systems Information Center. USDA National Agricul-
tural Library, Available in: http://www.nal.usda.gov/afsic/pubs/ofp/ofp.shtml
[12.05.14].
Goldewijk, K.K., Ramankutty, N., 2004. Land cover change over the last three
centuries due to human activities: the availability of new global data sets. Geo-
Journal 61 (4), 335–344, http://dx.doi.org/10.1007/s10708-004-5050-z.
Gruia, R., 1998. Managementul eco-fermelor – bazele conceptuale s¸ i metodologice.
Editura Ceres, Bucuresti.
Haigh, N., 1998. Introducing the concept of sustainable development into the treaties
of  the European Union. In: O’Riordan, T., Voisey, H. (Eds.), The Transition to
Sustainability: the Politics of Agenda 21 in Europe. Earthscan, London (UK), pp.
64–75.
Halberg, N., Verscuur, G., Googlass, G., 2005. Farm level environmental
indicators; are they useful? An overview of green accounting sys-
tems for European farms. Agric. Ecosyst. Environ. 105 (1–2), 195–212,
http://dx.doi.org/10.1016/j.agee.2004.04.003.
Halberg, N., 2012. Assessment of the environmental sustainability of organic farm-
ing: deﬁnitions, indicators and the major challenges. Can. J. Plant Sci. 92 (6),
981–996, http://dx.doi.org/10.4141/cjps2012-035.
Ion, R.A., 2011. Monitoring sustainable agricultural development in Romania. Rev.
Int. Comp. Manag. 12 (5), 940–947.
Istudor, N., Ion, R.A., Sponte, M.,  Petrescu, I.E., 2014. Food security in Romania—a
modern approach for developing sustainable agriculture. Sustainability 6 (12),
8796–8807, http://dx.doi.org/10.3390/su6128796#sthash.Y3RoELhC.dpuf.
Karali, E., Rounsevell, M.,  Doherty, R., 2011. Integrating the diversity of farmers’
decisions into studies of rural land-use change. Procedia Environ. Sci. 6, 136–145,
http://dx.doi.org/10.1016/j.proenv.2011.05.014.Makhwiting, M.R., Sigauke, C., Lesaoana, M.,  2014. Modelling tail behavior of returns
using the generalized extreme value distribution. Econ. Manag. Financ. Mark. 9
(1),  41–52.
Manescu, B., Dobre, I., 2012. Ecoeconomia spatiului rural. Tribuna Economica,
Bucharest, Romania.
2 se Pol
M
M
M
N
P
P
P
R
R
R
S
S66 A.J. Vasile et al. / Land U
ARD, 2014. Dinamica operatorilor si a suprafetelor in agricultura ecolog-
ica, http://www.madr.ro/ro/agricultura-ecologica/dinamica-operatorilor-si-a-
suprafetelor-in-agricultura-ecologica.html
isra, A.K., Mohapatra, S., 2014. Evidence and sources of momentum proﬁts. A study
on  Indian stock market. Econ. Manag. Financ. Mark. 9 (3), 86–109.
organ, K., Murdoch, J., 2000. Organic vs. conventional agriculture: knowl-
edge, power and innovation in the food chain. Geoforum 31 (2), 159–173,
http://dx.doi.org/10.1016/S0016-7185(99)00029-9.
IS, 2012. Statistical Yearbook of Romania, 2012. National Institute of Statistics,
Bucharest, Romania, pp. 421.
atil, S., Reidsmab, P., Shahb, P., Purushothamana, S., Wolfb, J., 2012. Compar-
ing conventional and organic agriculture in Karnataka, India: where and
when can organic farming be sustainable? Land Use Policy, http://dx.doi.
org/10.1016/j.landusepol.2012.01.006.
rasad, R., 2005. Organic farming vis-à-vis modern agriculture. Curr. Sci. 89 (2),
252–254.
retty, J.N., 1995. Regenerating Agriculture: Policies and Practice for Sustainability
and Self-reliance. Joseph Henry Press, Washington, USA, pp. 320.
asul, G., Thapa, G.B., 2004. Sustainability of ecological and conventional agri-
cultural systems in Bangladesh: an assessment based on environmental,
economic and social perspectives. Agric. Syst. 79 (3), 327–351, http://dx.doi.org/
10.1016/S0308-521X(03)00090-8.
igby, D., Woodhouse, P., Young, T., Burton, M.,  2001. Constructing a farm level
indicator of sustainable agricultural practice. Ecol. Econ. 39 (3), 463–478,
http://dx.doi.org/10.1016/S0921-8009(01)00245-2.
usu, T., Albert, I., Bodis, A., 2005. Metode si tehnici de productie în agricultura
ecologica. Ed. Risoprint, Cluj-Napoca.andhu, H., Wratten, S., Cullen, R., 2010. Organic agriculture and ecosystem services.
Environ. Sci. Policy 13 (1), 1–7, http://dx.doi.org/10.1016/j.envsci.2009.11.002.
ingh, R.B., 2000. Environmental consequences of agricultural development: a case
study from the Green Revolution state of Haryana, India. Agric. Ecosyst. Environ.
82 (1–3), 97–103, http://dx.doi.org/10.1016/S0167-8809(00)00219-X.icy 46 (2015) 258–266
Smil, V., 2000. Feeding the World: A Challenge for the Twenty-First Century. MIT
Press, Cambridge MA,  USA, 363 pp.
Soproni, V.D., Hathazi, F.I., Arion, M.N., Molnar, C.O., Bandici, L., 2009. Aspects
regarding the adapting and optimization of mixed drying systems microwave-
hot air for the processing of agricultural seeds. In: Proc I&II Progress
in Electromagnetics Research Symposium, Beijing (China), March 23–27,
pp. 210–213.
Soproni, V.D., Vicas, S.M., Leuca, T., Arion, M.N., Hathazi, F.I., Molnar, C.O., 2012.
High frequency electromagnetic ﬁeld modeling and experimental validation of
the microwave drying of wheat seeds. Prog. Electromagn. Res. B 41, 419–439,
http://dx.doi.org/10.2528/PIERB12040902.
Subic, J., Ioan, D., Vasiljevic, Z., Dusmanescu, D., Andrei, J., 2010. The Evaluation of
Economic Investments’ Efﬁciency in the Context of a Green Economy. A Case
Study for Apple Trees Plantation. Bulletin of University of Agricultural Sciences
and Veterinary Medicine Cluj-Napoca. Horticulture 67 (2), 244–251.
Turek-Rahoveanu, A., Turek-Rahovean, M.,  Toma, D., 2011. Optimization of produc-
tion structures in order to increase competitiveness of agricultural holdings.
Econ. Agric. LVIII, 187–194.
UN, 1992. Report of the United Nations Conference on the Environment and Devel-
opment, Rio de Janeiro, 3–14 June 1992. United Nations, New York, USA.
UN, 2005. Millennium Development Goals Report. United Nations, New York, USA.
UN, 2008. The Millennium Development Goals Report 2008. United Nations, New
York, USA.
UNEP, 2005. One Planet, Many People: Atlas of Our Changing Environment. UN, New
York, 332 pp.
Van der Werf, H.M., Petit, J., 2002. Evaluation of the environmental impact of agri-
culture at the farm level: a comparison and analysis of 12 indicator-based
methods. Agric. Ecosyst. Environ. 93 (1), 131–145, http://dx.doi.org/10.1016/
S0167-8809(01)00354-1.
Vidal, F., Pastor, J.T., Borrás, F., Pastor, D., 2013. Efﬁciency analysis of the designa-
tions of origin in the Spanish wine sector. Span. J. Agric. Res. 11 (2), 294–304,
http://dx.doi.org/10.5424/sjar/2013112-3607.
